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type of thunderstorm, the descending air, which can be no more than saturated at the base of the cloud, dynamically warms so rapidly that evaporation into it can not keep pace with its water capacity. That is, evaporation which takes place all the way from cloud to earth, by rendering the air locally cool and dense, causes it to fall, while this fall, in turn, through dynamical heating, maintains the evaporation. Hence the downrush of the air must continue so long as there is an abundant supply of local rain, and cease when the rain becomes light.
It will be instructive, now, to return to the numerical values and compute a probable magnitude of the cooling due to evaporation. As before, let a 2-cm. rain leave the cloud, but let one-fourth of the rain that started, or % cm., be evaporated. This would consume 303 heat units, from an air column 2000 meters high, whose heat capacity is that of only 50 c.c. of water. Hence, as a result of evaporation alone, the temperature of the air column would be lowered on the average by about 6° C. Evaporation, therefore, appears to be both necessary and sufficient to produce all, or nearly all, the cooling of a thunderstorm.
But what is the effect of this evaporation on the density of the atmosphere? Since the molecular weight of water is 18, while the average molecular weight of air is approximately 28.9, it follows that the amount of evaporation, above assumed, would decrease the density of the atmosphere by, roughly, 1 part in 1000. On the other hand, a decrease in temperature of 6° C., that would be produced by the evaporation assumed, would increase it by about 1 part in 50. Hence the resultant of these two opposing effects is substantially that of the second alone; that is, a distinct increase in density, and a consequent downrush of cold air.
' Doubtless, as already implied, the evaporation of thunderstorm rain, and, therefore, the drop in temperature and the consequent fractional gain in density, all increase with decrease of elevation. In some measure, however, this effect is counteracted by the higher temperatures of the lower layers—the higher the absolute temperature the less, proportionately, the change of density per degree change of temperature. But, no matter how nor to what extent the details may vary, it seems quite certain that the cold rain of a thunderstorm and its evaporation, together, must establish a local downrush of cold air, an observed important and characteristic phenomenon, really the immediate cause of the vigorous circulation, whose rational explanation has been attempted in the past few paragraphs.
As the column, or sheet, of cold air flows down, it maintains in great measure its original horizontal velocity and, therefore, on reaching the earth, rushes forward in the direction of the storm movement, under-running and buoying up the adjacent warm air. And this condition, largely due, as explained, to condensation and evaporation, once estab-

